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CASE REPORT

Use of the supraclavicular artery island 
flap for reconstruction of maxillofacial defects: 
a case report and literature review
J. F. Sheng1, P. Tang1, L. Y. Ma1, Y. C. Cai2, J. Hu1, T. Xu1, C. L. Liao1, C. Deng1 and C. Li1* 

Abstract 

Background:  Free flaps are widely used in maxillofacial reconstruction; however, this approach was not feasible 
in the current case. It was not possible because the free flap method requires microvascular anastomosis expertise, 
which is difficult, time-consuming and costly.

Case presentation:  An 86-year-old woman suffered squamous cell carcinoma on the right side of her face, which 
resulted in a large soft-tissue defect. Here, we present a case of facial reconstruction from the inferior margin of the 
jaw to the top of the head. The size of the defect was 18.5 cm × 7.5 cm, which is rare for a patient of this age in the 
maxillofacial area. We used the supraclavicular artery island flap (SCAIFP) which measured 19.3 cm × 8.3 cm to repair 
the defect. After the operation, the flap survived without complications. Then, the patient was followed for 10 months 
and was satisfied with the aesthetic and functional results at the donor and recipient sites following the tumour resec-
tion. The tumour did not recur, and facial nerve function was preserved.

Conclusion:  Our results provide a new choice for the reconstruction of large defects of the head and face, and 
expand the potential applications of the SCAIFP.

Keywords:  Supraclavicular artery island flap, Maxillofacial, Flap, Case report

© The Author(s) 2020. This article is licensed under a Creative Commons Attribution 4.0 International License, which permits use, sharing, 
adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the original author(s) and 
the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or other third party material 
in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line to the material. If material 
is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory regulation or exceeds 
the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this licence, visit http://crea-
tivecommons.org/licenses/by/4.0/. The Creative Commons Public Domain Dedication waiver (http://creativecommons.org/publicdo-
main/zero/1.0/) applies to the data made available in this article, unless otherwise stated in a credit line to the data.

Background
Given the rise in the incidence of maxillofacial cutaneous 
malignant neoplasia, the provision of satisfactory treat-
ment to repair the resulting facial defects can pose a sig-
nificant surgical challenge. The free flap is an important 
component method of maxillofacial reconstruction that 
is widely used in China and is considered the gold stand-
ard of treatment. Our surgical team has previously used 
the free flap method to reconstruct large defects of the 
parotid and zygomatic regions [1]. Additionally, a double-
free flap approach has been used to reconstruct giant soft 

tissue defects of the whole scalp [2, 3]. However, the free 
flap method requires microvascular anastomosis exper-
tise, which is difficult, a long operating time, and maxi-
mum postoperative monitoring. As a result, it can be a 
troublesome task in patients with underlying conditions 
or who are not in good physical condition.

Recent advances in plastic surgery have enabled greater 
implementation of the application of the supraclavicular 
artery island flap (SCAIFP). Kozin and Emerick reported 
an island design utilizing a pedicled skin island into the 
neck with secondary de-epithelialization [4]. This flap is 
an easy- and quick-to-harvest flap that is colour matched, 
pliable and manageable. The SCAIFP has become very 
popular during the last few years [5]; however, only one 
case of large maxillofacial defect reconstruction using 
SCAIFP has been reported [6]. Recently, our surgical 
team successfully used the SCAIFP to repair a rare case 
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of a large skin and soft tissue defect from the lower edge 
of the mandible to the top of the head where the defect 
size was 18.5 cm × 7.5 cm.

Case presentation
The patient was an 86-year-old woman who suffered 
neoplasia on the right cheek and right frontotempo-
ral area for 2 years. The patient had a history of lacunar 
infarction, cerebral insufficiency, hypertension, and dia-
betes. The facial neoplasm grew slowly for 2  years and 
accelerated in the last month before she was seen, with 
ulceration and crusting. The size of the neoplasia was 
4.0  cm × 4.0  cm, 3.0  cm × 3.0  cm and 2.5  cm × 3.0  cm 
(Fig. 1).

Enhanced CT and MRI of the maxillofacial region were 
performed preoperatively. The surgery area was simu-
lated using 3D image technology for the virtual surgery 
design and operation to be implemented. A safe resec-
tion range of 1.5 cm on the outer edge of the lesion was 
designed. One day before the surgery, the shape and 
range of the perforating branches were determined by 
Doppler ultrasound. The size and shape of the SCAIFP 
were designed to be elliptical and 15 cm × 7 cm in size.

The maxillofacial tumour extended resection and 
supraclavicular flap repair operation was performed. 
The neoplasia was completely resected, and the facial 
nerve was preserved. The defect was approximately 
18.5 cm × 7.5 cm. Pathological analysis of the frozen tis-
sue showed low-medium differentiated squamous cell 
carcinoma with negative margins. Based on the position 

of the transverse carotid artery, the final flap size was 
19.3  cm × 8.3  cm, which was larger than the initial flap 
design (15 cm × 7 cm). The larger size was a result of the 
defect being larger than initially expected and due to flap 
tension (Fig.  2). On the surface of the deltoid muscle, 
the flap was dissected from distal to proximal, and the 
superficial layer of the deep cervical fascia was reserved. 
The transverse carotid artery was cut off and ligated to 
enter the deep branches of the trapezius muscle to extend 
the reach. We used fluoroscopy to identify and protect 
the perforating branches. After the flap was harvested, 
a warm saline gauze was used for cover and protection, 
and the blood supply of the distal end of the flap was 
evaluated.

No complications were observed after the reconstruc-
tion. The flap survived entirely, and the donor area healed 
well. The patient was discharged on postoperative day 
7 (Fig.  3), and at the 10-month follow-up coverage was 
stable with no tumour recurrence and the scar from 
the incision was natural. Upper limb abduction was 90° 
without dysfunction. Facial nerve function was well pre-
served, and facial expressions were natural and satisfac-
tory for the patient (Fig. 4).

Discussion
Reconstructing the original face of a patient is one of the 
most challenging aspects of plastic surgery. In addition 
to choosing from many different surgical techniques, the 
choice of the flap is also critically important for plastic 
surgeons during facial reconstruction. This particular 
case was unique because the maxillofacial local defect 
was large, occupying an area of 18.5  cm × 7.5  cm, and 
the defect reached the top of the forehead, making flap 
selection difficult. Additionally, the patient was elderly 
and had several underlying conditions. The duration and 
aggressiveness of the operation were reduced to maxi-
mize the potential for rapid recovery.

Over the past 20 years, the free flap method has been 
established as the optimal approach for reconstruction of 
the head and neck. The anterolateral thigh free flap is an 
ideal choice for large-scale soft tissue defects of the head 
and neck. In this case, the donor area could not be closed 
and sutured and would therefore require skin grafting.

The free flap is also a more expensive procedure [1], 
and since the patient came from a poor family, this was 
not a viable approach due to the high cost. As an alter-
native, the local pedicled flap can be used. The pecto-
ralis major and latissimus dorsi, both local flaps, have a 
long history in the reconstruction of large head and neck 
defects. However, these muscles are thick and inflex-
ible, which can present challenges to achieving satis-
factory cosmetic results. Finally, we chose to use the 
SCAIFP after comprehensive consideration of the colour, 

Fig. 1  Preoperative view. An 86-year-old lady with neoplasm on her 
right face
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Fig. 2  Intraoperative view. a The defect after the resection and the designed size of the flap was 19.26 cm × 8.24 cm. b The flap was fully free and 
released. c The recipient was and the donor was sutured

Fig. 3  Postoperative view. The patient was discharged on 
postoperative day 7

Fig. 4  Postoperative view. The facial nerve function was well, the 
expression was natural on postoperative months 10
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thickness, size, rotation degree, vascular pedicle length, 
height, and condition of the donor area of the flap.

SCAIFP developments have increased its application 
in head and neck reconstruction [7, 8]. Granzow et  al. 
[9] discussed the use of SCAIFP, which has largely been 
applied to thin and soft tissue defects and can be used 
as a first-line alternative to free flap reconstruction. The 
skin of the SCAIFP is very similar to the facial skin in col-
our, texture, thickness and characteristics of the hair. The 
size of the SCAIFP is between 4 to 12  cm wide and 20 
to 30 cm long. Most authors suggest using Doppler guid-
ance to locate the artery and collect flaps [10–12].

The skill of the surgeon allowed the flap preparation 
and primary focus resection to be completed without 
changes in body position. This prevented damage to the 
muscles and motor nerves of the shoulder [13] and had 
minimal impact on the function of the donor site [14, 15]. 
A series of reports from 349 cases of SCAIFP report the 
complete necrosis rate as 1.4% and the partial necrosis 
rate as 6.9% [16]. Moreover, the SCAIFP can be directly 
pulled and sutured, resulting in a hidden scar. Depending 
on the experience of the surgeon, it can take between 40 
to 60 min to obtain the SCAIFP [4, 5]. In this case, the 
SCAIFP was obtained in 45 min. Postoperative monitor-
ing is easier than with the free flap approach because it 
can be conveniently carried out in a basic hospital that is 
equipped for a range of clinical applications.

The SCAIFP approach used in this study had several 
associated limitations. First, it cannot be used in patients 
who require ligation of the transverse carotid artery. In 
patients with a previous history of neck surgery or neck 
radiotherapy, the transverse carotid artery and external 
jugular vein system should be carefully evaluated. Sec-
ond, in patients with damage to the vascular system, the 
flap remains insufficient due to the large size of the defect 
(> 30 cm length).

Conclusions
The SCAIFP is a thin skin flap with an appropriate texture 
that makes it applicable to maxillofacial reconstruction. 
Based on the available reports in Medline, we found that 
the largest repair area of SCAIFP has been 10 cm × 20 cm 
[5], and the highest repair height has been in the tempo-
ral area [17]. However, SCAIFP has not yet been reported 
to repair large defects of the head and face that reach the 
top of the forehead. Our results provide a new choice for 
the reconstruction of large defects of the head and face 
and expand the potential applications of the SCAIFP. We 
believe that the free flap plays a key role in the recon-
struction of large defects of the head and neck; however, 
more research is needed to investigate the approach.

Abbreviation
SCAIFP: Supraclavicular artery island flap.
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